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Figure S1. Docking and rescoring performance with the retinoid X receptor alpha as linear receiver operator characteristic curves. Figure S11. Clustering of active ligands based on Daylight's Fingerprint and Tanimoto similarity. The clustering shows that the retinoid X receptor alpha (RXRα; N=22), phosphodiesterase 5 (PDE5; N=31), cyclooxygenase 2 (COX-2; N =20), mineralocorticoid receptor (MR; N =15) and neuraminidase (NEU; N =9) test sets in the DUD-E 7 (A Database of Useful (Docking) Decoys -Enhanced) database contain multiple clusters for the active ligands. However, the sizes of the clusters vary extensively from a single molecule to over hundred molecules (black dots connected by dotted lines). For example, although the DUD-E set for COX-2 contains 20 clusters, there is also one relatively enormous cluster (cluster #10) that has 258 compounds (59% of all actives). Ideally, the sets would be chemically/structurally more diverse and, thus, also more demanding. Clustering, which was based on Daylight's Fingerprint and Tanimoto similarity, was performed with CANVAS 8, 9 in MAESTRO 2018-1 (Schrödinger, LLC, New York, NY, USA, 2018) for the active ligands found at the top EFd 25% by PLANTS 10 , SMINA 11 , and negative imagebased rescoring (R-NiB; Figure 1 ). While there are target-specific differences, the results show that the R-NIB puts forth molecules from the different clusters with comparable frequency to the other methods. Figure S12 . Alternative X-ray crystal structures of phosphodiesterase-5 in complex with two inhibitors. A) The superimposition of sildenafil (cyan; PDB: 1UDT 2 ) and tadalafil (orange; PDB: 1XOZ 3 ) bound phosphodiesterase-5 (PDE5) structures. The contours of the binding pocket are shown as a cross-section for the PDB-entry 1UDT (opaque surface). B) The corresponding NIB (negative image-based) models generated using PANTHER 4 with the ligand distance limit option (1.5 Å) based on the two PDB-entries, which were used in the negative image-based rescoring (R-NiB; Figure 1 ) either separately or in unison, are shown as cyan (sildenafil-based) and orange spheres (tadalafilbased). For clarity, no charged cavity points or surfaces are shown for the alternative NIB models. The figure was created using BODIL 5 and Visual Molecular Dynamics or VMD 1.9.2 6 . The prior models are generated with the old default settings of PANTHER 4 as described in a prior study 12 . b The NIB (negative image-based) model of the binding pocket of neuraminidase (NEU) was identical in both the prior study 12 and this study.
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The docking poses outputted by PLANTS 10 , which were rescored using the negative image-based (R-NiB; Figure 1 ) methodology in a prior study 12 and this study are the same. A detailed description of the new PANTHER settings is given in Section 5.5. * Comparison performed against the NIB model generated using the sildenafil-bound phosphodiesterase 5 (PDE5) complex (PDB: 1UDT 48 ) that was also used in the flexible docking. The distance (Å) between the average geometric centroid of 10% of the best-ranked molecules directly from the flexible docking or the negative image-based rescoring (R-NiB; Figure 1 ) and the centroid used both in the docking and NIB model generation with PANTHER. With VINA and AUTODOCK, only the best-rescoring results were used. The smaller value is bolded if the difference is > 0.5 Å. The results are calculated so that only the shape score or the ESP score is responsible for the ranking. In the default the settings, these two components are added in equal 50/50 weight to calculate the total score. Bolded if better than the original negative image-based rescoring (R-NiB; Figure 1 ) results (see Table 4 ). 13 ; i.e. both the shape and electrostatic potential were given equal weight (50/50) in the comparison, when the alternative ligand conformers were optimized against the query ligand 3D structure. The alternative ligand 3D conformers were generated ab initio using LIGPREP (see Section 5.1 from the original article for details) and CONFGENX 14 in MAESTRO 2018-1 (Schrödinger, LLC, New York, NY, USA, 2018) with OPLS3 (Optimized Potentials for Liquid Simulations) force field. The conformer number was limited to 64. The co-crystallized ligands of the target structures were used as the template query structures and were protonated using LIGPREP with OPLS3 force field. The NIB model was created based on the X-ray crystal structure of sildenafil-phosphodiesterase 5 (PDE5) complex (PDB: 1UDT 2 ). b The NIB model was created based on the X-ray crystal structure of tadalafil-PDE5 complex (PDB: 1XOZ 3 ). Bolded if improved the original docking. Underlined if the value is higher than the application of two NIB (negative image-based) models in unison (Table 4) .
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